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ABSTRACT 

New and old rocket launch concepts recommend the clustering of motors for 
improved lift capability. The flowfield of the base region of the rocket is very complex and 
can contain high temperature plume gases. These hot gases can cause catastrophic 
problems if not adequately designed for. To assess the base region characteristics 
advanced computational fluid dynamics (CFD) is being used. As a precursor to these 
calculations the CFD code requires validation on base flows. The primary objective of this 
code validation study was to establish a high level of confidence in predicting base flows 
with the USA CFD code. USA has been extensively validated for fundamental flows and 
other applications. However, base heating flows have a number of unique characteristics 
so it was necessary to extend the existing validation for this class of problems. 

In preparation for the planned NLS 1.5 Stage base heating analysis, six case sets 
were studied to extend the USA code validation data base. This presentation gives a 
cursive review of three of these cases. The cases presented include a 2D axi-symmetric 
study, a 3D real nozzle study, and a 3D multi-species study. The results of all the studies 
show good general agreement with data with no adjustments to the base numeric^; 
algorithms or physical models in the code. The study proved the capability of the USA 
code for modeling base flows within the accuracy of available data. 
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SIX CASE SETS COMPLETED TO EXTEND USA CODE 
VALIDATION FOR BASE HEATING ANALYSIS 
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AGARD NOZZLE AFTERBODY CFD VALIDATION STUDY 
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AGARD CFD MODELING APPROACH 
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BALDWIN-LOMAX TURBULENCE MODEL 



AGARD CFD VALIDATION STUDY CONCLUSIONS 
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OVERALL AGREEMENT APPEARS TO BE 
GOOD AND THE KEY FLOW FEATURES 
AT THE BASE ARE CAPTURED 




AEROSPIKE CFD VALIDATION STUDY 
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AEROSPIKE CFD MODELING APPROACH 
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BALDWIN-LOMAX TURBULENCE MODEL 



AEROSPIKE CFD ANALYSIS RESULTS 
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AEROSPIKE CFD ANALYSIS RESULTS (CONT’D) 

LOW PRESSURE RATIO CASE 
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UVA CFD VALIDATION STUDY 
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O-EQUATION GOLDBERG TURBULENCE MODEL 



UVA CFD ANALYSIS RESULTS 
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UVA CFD VALIDATION STUDY CONCLUSIONS 
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CFD CODE VALIDATION ASSESSMENT 
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